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GRAZING INCIDENCE X-RAY DIFFRACTION
shows 2D-plots of GIXD patterns of P3HT/F8BT bilayers, for a pristine and for films annealed at a temperature of 100°C with annealing times between 2 min. and 250 minutes. In case of the pristine film (top/left part) the origin of the Bragg peaks are indicated. Figure S8 gives integrated line scans along q xy obtained from integration across q z in the range 0 to 0.1 Å -1 . Figure S7 . Grazing incidence X-ray diffraction pattern of P3HT/F8BT bilayer films in the pristine state (top/left) and annealed at a temperature of 100°C, the annealing times were varied from 2 minutes (top/ right) to 250 minutes (bottom/ right)(bottom/right). Figure S8 . Integrated line scans taken from grazing incidence x-ray diffraction pattern of P3HT/F8BT bilayer films of the pristine film (top/left) and films annealed at 100°C for times between 2 min (top/right) and 250 minutes (bottom/right). Different colour marks measurements performed independent from each other.
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ATOMIC FORCE MICROSCOPY
Atomic force microscopy can deliver scans of the surface as height or as phase images. While the height image presents a height difference in a quantitative manner, phase images can give qualitative height changes combined with changes in surface elasticity. Height images of pristine and annealed single layer samples and bilayer samples are presented in the main script. For the sake of completeness, Fig.S9 shows the phase images of the same sample scans. Figure S9 . Atomic force microscopy phase images of pristine and annealed F8BT, P3HT and P3HT/F8BT films. The annealing condition was 5 minutes for 100°C.
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DEVICE STATISTICS
For completion the statistical analysis of the J SC and V OC is given. Twelve devices were analyzed at a single annealing condition defined by temperature and annealing time. The individual data are plotted together with the average value and an estimated error given by the error bars. 
